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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL element that is simple in 
the structure and manufacturing method without using a special light- 
emitting material and is improved in luminance and contrast and is 
eliminated of color diffusion. 

SOLUTION: This is an EL element that is comprised of at least a first 

electrode, an EL layer formed on the first electrode, and a second -V. % 



electrode formed on the above El layer. A light irradiation refraction 
index changing material layer is provided on the EL device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The EL element which is an EL element which consists of the 2nd electrode formed on the 1st 
electrode, EL layer formed on said 1st electrode, and said EL layer at least, and is characterized by 
coming to prepare the refractive-index change ingredient layer by optical exposure at said EL element. 
[Claim 2] The EL element according to claim 1 which either [ at least ] said 1st electrode or the 2nd 
electrode is a transparent electrode, and comes to prepare the refractive-index change ingredient layer 
by said optical exposure in the part of either between the luminous layer which constitutes said EL layer, 
and said transparent electrodes, or the outside of said transparent electrode. 

[Claim 3] The EL element according to claim 2 which patterning of said transparent electrode is carried 
out a base is prepared in said transparent electrode, and said EL layer becomes from two-layer at least 
further. 

[Claim 4] The EL element according to claim 1 in which said EL element has at least one-layer 
photocatalyst content layer. 

[Claim 5] The EL element according to claim 4 the refractive-index change ingredient by said optical 
exposure and whose photocatalyst ingredient in said photocatalyst content layer are the things which 
can be made to react with the light of the same wavelength. 

[Claim 6] The EL element according to claim 4 which is the combination to which the refractive-index 
change ingredient by said optical exposure and the photocatalyst ingredient in said photocatalyst 
content layer do not react with the light of the same wavelength. 

[Claim 7] The manufacture approach of an EL element which in manufacturing an EL element according 
to claim 1 irradiates light at said refractive-index change ingredient layer of the part corresponding to 
the luminescence field of said EL element, and includes the process to which a refractive index is 
changed. 

[Claim 8] The manufacture approach of an EL element which in manufacturing an EL element according 
to claim 4 irradiates light at said refractive-index change ingredient layer and said photocatalyst content 
layer of the part corresponding to the luminescence field of said EL element, and includes the process 
to which the refractive index of said refractive-index change ingredient layer and the wettability of said 
photocatalyst content layer are changed. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to EL (electroluminescence) component, especially the 
organic EL device which prepared the layer which consists of an ingredient from which a refractive index 
changes with optical exposures. 
[0002] 

[Description of the Prior Art] The activity as a field-like display device of spontaneous light attracts 
attention to the EL element, even if the organic thin film EL display which used the organic substance 
as a luminescent material also in it is a thin shape and applied voltage is as low as a little less than 
[ 10V ] — high — brightness luminescence is realized, luminous efficiency is high, and since light can be 
emitted with simple component structure, the application to the display for a simple display, the 
monochrome, and the full color display for cellular phones of advertising and the other low prices which 
indicate the specific pattern by luminescence is expected. 

[0003] One of the technical technical problems for which such an EL element is asked has improvement 
in brightness. To this, various attempts, such as preparing amelioration of luminescent material and a 
charge impregnation layer from the former, are made. For example, although forming a diffraction grating 
or a zone plate and raising the ejection effectiveness of light is indicated by JP,1 1-283751, A, since this 
forms a diffraction grating etc. by the photolithography or the spatter, it becomes complicated [ a 
production process ]. Therefore, the EL element whose brightness was simple for structure and the 
manufacture approach, and improved, without using a still special luminescent material is called for. 
[0004] Moreover, when using an EL element as a full color display, it poses a problem that the light 
which emits light from a red luminous layer, an adjoining green luminous layer, and an adjoining blue 
luminous layer carries out color mixture, and contrast falls. As a method of improving contrast, the 
technique of forming a black matrix between pixels is known in the liquid crystal dot-matrix display 
which is carrying out current spread. Raising display grace, such as contrast, is known by making black 
an insulator (prepared between components for stabilization of component actuation) also in an EL 
display (JP,3-250583.A, JP,3-274694,A, JP,6-342692,A). However, since [ to which these approaches 
create a black matrix etc. in the shape of a pattern in accordance with a pixel configuration ] it does not 
become but has a complicated process if it kicks, the simple improvement means in contrast is searched 
for. 

[0005] Moreover, in the EL element, maintaining the magnitude of the angle of visibility which is also a 
spontaneous light corpuscle child's description is also called for, fulfilling the above-mentioned property. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the EL element which 
structure and the manufacture approach were easy, and brightness and contrast improved, without using 
a special luminescent material, and prevented color leakage. 
[0007] 

[Means for Solving the Problem] In the process in which this invention person considers the 
improvement in brightness of an EL element, since the light checked by looking was a part of only light 
emitted in all the directions from the luminous layer of an EL element, when making it reflect in the 
direction which can check a part of light emitted by looking, it noted being able to raise brightness. And 
when the easy structure made to the light which can check such a light to emit by looking was examined, 
by preparing the layer in which the pattern of the refractive index which consists of a refractive-index 
change ingredient layer by optical exposure was formed in an EL element, brightness and contrast could 
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be improved by easy structure and the easy process, and header this invention was completed for the 
ability of color leakage to be prevented. 

[0008] Therefore, the EL element of this invention is an EL element which consists of the 2nd electrode 
formed on the 1st electrode, EL layer formed on said 1st electrode, and said EL layer at least, and is 
characterized by coming to prepare the refractive-index change ingredient layer by optical exposure at 
said EL element. 
[0009] 

[Embodiment of the Invention] The EL element of EL element this invention serves as the 1 st electrode, 
EL layer formed on said 1 st electrode, and the 2nd electrode formed on said EL layer from the 
refractive-index change ingredient layer by the optical exposure of one or more layers prepared in one 
of locations at least. Although a luminous layer monolayer is sufficient as EL layer (preferably organic 
electroluminescence layer), it is desirable to make it multilayer structure further, combining suitably a 
buffer layer, an electron hole transporting bed, a hole-injection layer, an electronic transporting bed, an 
electron injection layer, etc. 

[0010] Moreover, preferably [ the EL element of this invention ], either [ at least ] the 1st electrode or 
the 2nd electrode is a transparent electrode, patterning of this transparent electrode is carried out, a 
base is prepared in said transparent electrode, and said EL layer can consist of two-layer at least 
further. Furthermore, the EL element of this invention can have at least one-layer photocatalyst 
content layer in said EL element preferably. Moreover, a protection-from-light layer can also be 
prepared among pixels, such as a black matrix. 

[0011] The refractive-index change ingredient layer by optical exposure (refractive-index change 
ingredient layer) 

The refractive-index change ingredient layer by optical exposure used for the EL element of this 
invention will not be limited if it is the layer of the ingredient from which the rate of optical refraction 
may change with sensitization, and/or the ingredient (what carried out fixed processing after change is 
included) which changed. 

[0012] (Operation of a refractive-index change ingredient layer) Although light is emitted from the 
luminous layer of an EL element in an omnidirection, it will not pass over what is effectively checked by 
looking as a display light in a part of light emitted to the screen of an EL element from the luminous 
layer, but as it said that others were emitted in the direction which is leakage [ the direction ] or 
reflected in an electrode surface and is completely different from a pixel side or a pixel side, it will leak 
to a nonluminescent field. Moreover, even if it emanates toward the screen, the synchrotron orbital 
radiation with small screen front face and include angle may seldom have contributed to the visibility of 
a display. This refractive-index change ingredient layer by the echo (an operation of refraction is also 
added by the case) of EL light which happens by the interface of the part from which the refractive 
index changed with optical exposures, and the part which did not change The recess to the longitudinal 
direction of the light emitted from the luminous layer can be reduced, or it can consider as the layer 
which has the operation which can be made to increase the component of the direction of a normal of 
the screen, is made to increase EL display luminous intensity, and raises visibility. 
[0013] Drawing 1 is drawing which illustrates typically the cross section of the EL element of such this 
invention. In this EL element, the refractive-index change ingredient layers 2 and 3, the 1st electrode 4, 
the photocatalyst content layer 5, a luminous layer 6, and the 2nd electrode 7 are formed one by one on 
the base 1. The part to which the part shown with a sign 2 among refractive-index change ingredient 
layers raised the refractive index by optical exposure, and the part shown with a sign 3 are parts with 
the low refractive index which has not carried out the optical exposure. Although there are some which 
arrive at a direct luminescence field like beams of light a and b, even if it is the beam of light c which did 
not arrive at a luminescence field conventionally, by being reflected by the interface of the refractive- 
index change ingredient layer 2 and the refractive-index change ingredient layer 3, the light emitted from 
the luminous layer 6 of the EL element of this invention arrives at an EL element luminescence field, and 
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is emitted as a light checked by looking effectively. Moreover, reach the luminescence field of the color 
which adjoins in a full color display, it stops reaching the field which adjoins by reflecting the beam of 
light c which puts a lifting and a tint out of order in color mixture by the interface of the refractive- 
index change ingredient layer 2 and the refractive-index change ingredient layer 3. and contrast, an 
angle of visibility, and visibility improve. 

[0014] Thus, the leaking light to a nonluminescent field is reflected in a luminescence field among 
luminescence of an EL element according to the difference of the refractive index of the refractive- 
index change ingredient layer of the luminescence field of an EL element, and the refractive-index 
change ingredient layer of a nonluminescent field, and the brightness of an EL element improves. If the 
rate of this reflected light becomes so large that it is so large that a refractive-index difference is large 
and the incident angle X is large and total reflection conditions are fulfilled, in addition, it is good. 
Therefore, it is so desirable that the refractive-index difference of the refractive-index change 
ingredient layers 2 and 3 is large. Furthermore, since a beam of light with the big incident angle X is 
made increased and the reflected light is made to increase, it is desirable to form aslant the interface of 
the refractive-index change ingredient layers 2 and 3 so that it may spread in the direction of the 
screen like drawing 1 . Moreover, it is desirable to bring close the refractive index of the ingredient 
which forms a base 1, the refractive-index change ingredient layer 2, the 1st electrode 4, the 
photocatalyst content layer 5, and a luminous layer 6 preferably, and to prevent the echo by those 
interfaces. Furthermore, the ratio which brings together the light which goes to a nonluminescent field in 
a luminescence field by echo can raise enlarging thickness of the refractive-index change ingredient 
layer 2 compared with the thickness of the 1st electrode 4 or the photocatalyst content layer 5, and it 
is desirable. 

[0015] (The configuration of a refractive-index change ingredient layer, arrangement) Although the 
interface of the refractive-index change ingredient layer which has a different refractive index in the EL 
element of this invention may be vertical to the screen, it is desirable to make it an interface spread 
toward the screen from a luminous layer, as the light to which a refractive index is changed preferably 
was mentioned above by giving an include angle and irradiating. By doing in this way, since the light to 
reflect increases, the ejection effectiveness of light is improved further and the leakage of light can be 
reduced. 

[0016] In the EL element of this invention, between the outside of the 1st electrode, and the 1st 
electrode and EL layer, when EL layer consists of two or more layers and a refractive-index change 
ingredient layer prepares a base in the outside of the 2nd electrode, and the outside of the 1st or 2nd 
electrode between EL layer and the 2nd electrode between those EL layers, it can be prepared in the 
location of arbitration, such as an outside of a base, as a base. The aforementioned optical operation of 
this invention can be efficiently acquired by preparing a refractive-index change ingredient layer in the 
part of either between the luminous layer which constitutes EL layer, and said transparent electrodes 
(the 1st electrode and/or the 2nd electrode), or the outside of said transparent electrode preferably. 
Moreover, when preparing a refractive-index change ingredient layer outside an electrode, it is desirable 
at the point which there is no constraint of the electrical characteristics of the ingredient of a 
refractive-index change ingredient layer, and can choose a broad ingredient. 

[0017] (Refractive-index change ingredient) The amount of a refractive-index change ingredient of light 
which what has a large change of the refractive index in optical exposure order reflects increases, and it 
is desirable. A blot of the color by the light of a different color which adjoins in a full color EL element 
especially, so that this ratio is large leaking can also be reduced. 

[0018] Moreover, as for a refractive-index change ingredient, it is desirable to consider as the ingredient 
from which a refractive index does not change even if it heat-treats by BEKU [ with oven ] etc., or can 
fix the pattern of a refractive index and performs the crepuscular-rays exposure by the approach of 

heat-treating after UV irradiation. 

[0019] Although such a refractive-index change ingredient especially is not limited, what is known as a 
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photopolymer for hologram record, for example from the former can be used for it. The photopolymer for 
hologram record uses a monomer, a photopolymerization initiator and a sensitizer, and a binder as a 
principal component, and the following are mentioned as these ingredients, for example. 
[0020] As a monomer, into 1 molecule, it is photopolymerization and the monomer in which optical bridge 
formation is possible which have one ethylene nature partial saturation double bond at least, oligomer, 
prepolymers, and those mixture, and unsaturated carboxylic acid and its salt, the ester of unsaturated 
carboxylic acid and an aliphatic series polyhydric-alcohol compound, the amide of unsaturated 
carboxylic acid and an aliphatic series multiple-valued amine compound, etc. are raised as an example of 
a monomer and its copolymer. 

[0021] A general thing is mentioned as a photopolymerization initiator and a sensitizer. 
[0022] As a binder, moreover, polymethacrylic acid ester or its partial hydrolysate. Polyvinyl acetate or 
its hydrolyzate, polystyrene, a polyvinyl butyral, Polychloroprene, a polyvinyl chloride, chlorinated 
polyethylene, chlorination polypropylene, Polly N-vinylcarbazole or its derivative, Polly N-vinyl 
pyrrolidone, or its derivative. The copolymer of styrene and a maleic anhydride or its half-ester, an 
acrylic acid, The copolymer which uses as a polymerization component the monomer chosen from the 
monomer group of acrylic ester, a methacrylic acid, methacrylic ester, acrylamide. acrylic nitril, etc. 
which can be copolymerized can be used. 

[0023] (Exposure beam of light to which a refractive index is changed) although the exposure beam of 
light for changing a refractive index will not be limited especially if the refractive index of the ingredient 
can be changed — these beams of light besides ultraviolet rays, a visible ray, and infrared radiation — 
further — short wavelength or a long wave — they can be merit's electromagnetic wave and a radiation. 
[0024] The refractive-index change ingredient by said optical exposure and the photocatalyst ingredient 
in the below-mentioned photocatalyst content layer can make the EL element of this invention the 
combination of the thing which can be made to react with the light of the same wavelength. It leads to 
facilitation of a process etc. in that the wettability of a photocatalyst content layer can be changed in 
such a combination by the optical exposure to which the refractive index of a refractive-index change 
ingredient layer is changed, and is desirable. 

[0025] On the other hand, the EL element of this invention can also be made into combination although 
the refractive-index change ingredient by said optical exposure and the photocatalyst ingredient in the 
below-mentioned photocatalyst content layer do not react with the light of the same wavelength. A 
refractive index can be changed in the desired range, without relating the pattern from which the 
refractive index changed, and. wettability change of a photocatalyst content layer by considering as such 
a combination. 

[0026] (The formation approach of a refractive-index change ingredient layer) Although especially the 
formation approach of a refractive-index change ingredient layer is not limited, it can apply the coating 
liquid which contained the refractive-index change ingredient, for example by the approach of a spray 
coat, a DIP coat, a roll coat, a bead coat, a spin coat, a gravure coat, a blade coat, a die coat. etc.. and 
can form it. 

[0027] Although it is not limited especially as a solvent which can be used for coating liquid when using 
the coating liquid containing a refractive-index change ingredient etc., an acetone, a methyl ethyl ketone, 
methyl isobutyl ketone, a cyclohexanone, benzene, toluene, a xylene, chlorobenzene, a tetrahydrofuran, 
methyl cellosolve, ethylcellosolve, methyl-cellosolve acetate, ethylcellosolve acetate, ethyl acetate, 1,4- 
dioxane, 1,2-dichloroethane, dichloromethane, chloroform, a methanol, ethanol, isopropanol, etc. can be 
mentioned, for example. 

[0028] In the suitable mode of photocatalyst content layer (photocatalyst content layer) this invention, a 
photocatalyst content layer means the layer from which wettability may change with optical exposures 
widely from now on, and the layer which already changed. Moreover, as long as a photocatalyst causes 
such change, it may be what kind of matter. By exposing in the shape of a pattern, a photocatalyst 
content layer can form the pattern by wettability change. Although the part which is not typically 
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Mitsuteru putting is water repellence, the part which carried out the optical exposure serves as a high 
hydrophilic property. In the suitable mode of this invention, the patterns (EL layer, the 1st electrode, the 
2nd electrode, etc.) of the layer prepared on a photocatalyst content layer using the pattern by the 
wettability difference in the front face of a photocatalyst content layer can be formed with sufficient 
quality simple. 

[0029] Moreover, between those EL layers in case it may be prepared in what kind of location as long as 
a photocatalyst content layer is between a base and the 2nd electrode, for example. EL layer consists of 
two or more layers between the 1 st electrode and EL layer between a base and the 1 st electrode, or 
between EL layer and the 2nd electrode are mentioned. Among these, it is desirable that a photocatalyst 
content layer is prepared between the 1st electrode and EL layer, and carries out patterning of the EL 
layer. Moreover, a photocatalyst content layer is realizable for that patterning of two or more layers 
formed on a photocatalyst content layer in that case is easy, and high quality by forming two or more 
layers only not only in one layer. 

[0030] If the thickness of a photocatalyst content layer is too thin, that a wettability difference stops 
being clearly discovered and patterning becomes difficult and in order [ if too thick, ] to check transport 
of an electron hole or an electron and to have an adverse effect on luminescence of an EL element, it 
will make 50-2000A 300-1 OOOA more preferably. 

[0031] (Principle of wettability change) the suitable voice of this invention — it sets like and the pattern 
according an optical exposure to a wettability difference is formed in a carrier beam part using the 
photocatalyst which can cause a chemical change to nearby matter (binder etc.) by the exposure of light. 
Although the mechanism of action by the photocatalyst is not necessarily clear, it is thought by 
changing the chemical structure of a binder etc. by the reactive oxygen species which the carrier 
generated to the photocatalyst by the exposure of light changed the chemical structure of a binder etc. 
directly, or produced under existence of oxygen and water that surface wettability changes. 
[0032] (Photocatalyst ingredient) Although the titanium oxide (Ti02) known, for example as an optical 
semi-conductor, a zinc oxide (ZnO), oxidization tin (Sn02), strontium titanate (SrTi03) and tungstic 
oxide (W03), the bisumuth oxide (Bi 203), and a metallic oxide like ferrous oxide (Fe 203) can be 
mentioned as a photocatalyst ingredient used for the suitable mode of this invention, especially titanium 
oxide is desirable. Bandgap energy of titanium oxide is high and is chemically stable, it does not have 
toxicity, either and its acquisition is also advantageous at an easy point. 

[0033] In the titanium oxide as a photocatalyst, although both an anatase mold and a rutile mold can be 
used, anatase mold titanium oxide is desirable. Specifically, the anatase mold titania sol (Ishihara Sangyo 
Kaisha. Ltd., STS-02, 7nm of diameters of average microcrystal) of a hydrochloric-acid amalgam- 
decomposition mold and the anatase mold titania sol (the Nissan chemistry. TA-15, 12nm of diameters 
of average microcrystal) of a nitric-acid amalgam-decomposition mold can be mentioned. 
[0034] As for the amount of the photocatalyst in a photocatalyst content layer, it is desirable that it is 5 
- 60 % of the weight, and it is more desirable that it is 20 - 40 % of the weight. 

[0035] (Binder component) The binder which can be used for the photocatalyst content layer of the 
suitable mode of this invention has high binding energy with which the main frame is not preferably 
decomposed by optical pumping of said photocatalyst. and can mention the organopolysiloxane which 
constructed the bridge in the reactant silicone which was excellent in hydrolysis, the organopolysiloxane 
which carries out a polycondensation and demonstrates big reinforcement or (2) water repellence. or oil 
repellency in chloro or alkoxysilane with (1) sol gel reaction etc. 

[0036] In the above (1), one sort or two sorts or more of hydrolysis condensates of the silicon 
compound expressed with general formula YnSiX4-n (n=1-3) and a cohydrolysis compound can be 
subjects. In said general formula, Y can be an alkyi group, a fluoro alkyi group, a vinyl group, an amino 
group, or an epoxy group, and X can be a halogen, a methoxyl group, ethoxyl. or an acetyl group. 
[0037] Specifically Methyltrichlorosilan, methyl tribrom silane, methyl trimetoxysilane, Methyl 
triethoxysilane, a methyl triisopropoxy silane. MECHIRUTORI t-butoxysilane; Ethyl trichlorosilan, Ethyl 
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tribrom silane, ethyltrimethoxysilane, ethyltriethoxysilane. An ethyl triisopropoxy silane, ECHIRUTORI t- 
butoxysilane;n-propyl trichlorosilan. n-propyl tribrom silane. n-propyltrimethoxysilane, n-propyl 
triethoxysilane, n-propyl triisopropoxy silane. n-pro PIRUTORI t-butoxysilane; n-hexyl trichlorosilan, n- 
hexyl tribrom silane, n-hexyl trimethoxysilane, n-hexyl triethoxysilane, n-hexyl triisopropoxy silane, n- 
HEKISHIRUTORI t-butoxysilane; n-decyltrichlorsilane, n-decyltribromsilane, n-decyltrimetoxysilane, n- 
decyltriethoxysilane, n-DESHlRU triisopropoxy silane, n-DESHIRUTORI t-butoxysilane;n- 
octadecyltrichlor silane, n-octadecyl tribrom silane, n-octadecyltrimethoxysilane, n-octadecyl 
triethoxysilane, n-octadecyl triisopropoxy silane. n-OKUTADESHIRUTORI t-butoxysilane; Phenyl 
trichlorosilan, Phenyl tribrom silane, phenyltrimethoxysilane, phenyltriethoxysilane, A phenyl triisopropoxy 
silane, FENIRUTORI t-butoxysilane; A tetra-KURORU silane, A tetra-bromine silane, a tetramethoxy 
silane, a tetra-ethoxy silane, Tetra-butoxysilane, dimethoxy diethoxysilane; A dimethyl dichloro silane, 
dimethyl — a jib — a ROM silane, dimethyldimethoxysilane, and a dimethyl diethoxysilane; diphenyl 
dichloro silane — diphenyl — a jib — a ROM silane, diphenyldimethoxysilane, and a diphenyl 
diethoxysilane; phenylmethyl dichloro silane — phenylmethyl — a jib — a ROM silane and 
phenylmethyldimethoxysilane — Phenylmethyldiethoxysilane; TORIKURORU hydrosilane. TORIBU ROM 
hydrosilane, Trimethoxy hydrosilane, triethoxy hydrosilane, triisopropoxy hydrosilane, Tri(t-butoxy) 
hydrosilane; Vinyl trichlorosilan, vinyl tribrom silane, Vinyltrimetoxysilane. vinyltriethoxysilane, a vinyl 
triisopropoxy silane, BINIRUTORI t-butoxysilane; Trifluoro propyl trichlorosilan, Trifluoro propyl tribrom 
silane, trifluoropropyl trimetoxysilane. Trifluoropropyl triethoxysilane, trifluoropropyl triisopropoxysilane, 
Trifluoro pro PIRUTORI t-butoxysilane; gamma-glycidoxy propyl methyldimethoxysilane, Gamma- 
glycidoxypropylmethyldietoxysilane, gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy 
propyltriethoxysilane. gamma-glycidoxy propyl triisopropoxy silane, gamma-glycidoxy pro PIRUTORI t- 
butoxysiiane; Gamma-metaacryloxypropylmethyidimethoxysilane, gamma- 

metaacryloxypropylmethyldiethoxysilane, gamma-meta-acryloxyprophyltrimethoxysilane, gamma-meta- 
acryloxyprophyltriethoxysilane, a gamma-meta-acryloxyprophyl triisopropoxy silane, gamma-meta- 
acryloxy pro PIRUTORI t-butoxysilane; gamma-aminopropyl methyl dimethoxysilane, gamma- 
aminopropyl methyldiethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-aminopropyl triisopropoxy silane, gamma-amino pro PIRUTORI t-butoxysilane; 
Gamma-mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl diethoxysilane, gamma- 
mercapto propyltrimethoxysilane. gamma-mercapto propyl triethoxysilane, gamma-mercapto propyl 
triisopropoxy silane, gamma-mercapto pro PIRUTORI t-butoxysilane; beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane;, those partial hydrolysate;, and 
those mixture can be mentioned. 

[0038] Moreover, what the polysiloxane which contains a fluoro alkyi group preferably especially as a 
binder can be used, and one sort or two sorts or more of hydrolysis condensates of following fluoro alkyI 
silane ** and a cohydrolysis condensate are specifically mentioned, and is generally known as a fluorine 
system silane coupling agent may be used. 
[0039] 

CF3 (CF2)3CH2CH2Si (OCH3)3CF3 (CF2)5CH2CH2Si (OCH3)3CF3 (CF2)7CH2CH2Si (OCH3)3CF3 
(CF2)9CH2CH2Si (OCH3)3 (CF3)2CF (CF2)4CH2CH2Si (OCH3)3 (CF3)2CF (CF2)6GH2CH2Si (OCH3)3 
(CF3)2CF (CF2)8CH2CH2Si (OCH3)3CF3 (G6H4)C2H4Si (OGH3)3CF3 (CF2)3 (C6H4)C2H4Si 
(OCH3)3CF3 (CF2)5 (C6H4)G2H4Si 3C F3 (OCH3) 7 (CF2) C2H4Si (C6H4) 3C F3 (0CH3) 
3GH2GH2SiCH3 (CF2) 2GF3 (0CH3) 5CH2CH2SiCH3 (CF2) 2CF3 (0CH3) 7CH2GH2SiCH3 (CF2) 2CF3 
(OGH3) 9CH2GH2SiCH3 (CF2) 2 (0CH3) 2GF (GF3) 4GH2CH2SiCH3 (GF2) 2 (0GH3) 2CF (CF3) 
6CH2GH2SiCH3 (CF2) 2 (OGH3) 2CF (GF3) 8GH2CH2SiCH3 (GF2) 2GF3 (0GH3) G2H4SiGH3 (C6H4) 
2GF3 (0GH3) 3 (CF2) G2H4SiCH3 (C6H4) 2CF3 (0GH3) 5 (CF2) C2H4SiCH3 (C6H4) 2CF3 (0CH3) 7 
(CF2) C2H4SiCH3 (C6H4) 2GF3 (OCH3) 3CH2CH2Si (CF2) 3C F3 (OCH2CH3) 5CH2CH2Si (GF2) 
(OCH2GH3) 3CF3(CF2)7CH2CH2Si(OCH2CH3) 3CF3(CF2)9GH2CH2Si(OCH2CH3) 
3GF3(GF2)7S02N(C2H5) C2H4CH2Si (OCH3)3 ~ the above fluoro alkyI groups By using the 
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polysiloxane to contain as a binder, the water repellence and oil repellency of the non-light exposure 
section of a photocatalyst content layer improve greatly. 

[0040] The compound which has the frame expressed with the following general formula as reactant 
silicone of the above (2) can be mentioned. 

[0041] - As for Si(R1) (R2) On-, however n, two or more integers, and R1 and R2 can be the 
permutation or the unsubstituted alkyls, the alkenyl, the aryls. or the cyano alkyi groups of carbon 
numbers 1-10. respectively. Less than [ of the whole / 40 mol % ] can be vinyl, phenyl, and halogenation 
phenyl preferably. Moreover, since surface energy becomes the smallest, that R1 and/or whose R2 are 
methyl groups is desirable, a methyl group is more than 60 mol % preferably, and it has reactant radicals, 
such as at least one or more hydroxyl groups, in a chain in a chain end or a side chain. 
[0042] Moreover, the stable ORGANO silicon compound which does not cause crosslinking reaction like 
dimethylpolysiloxane with the aforementioned organopolysiloxane may be mixed to a binder. 
[0043] (Other components used for a photocatalyst content layer) Since the wettability of the 
unexposed section is reduced, the photocatalyst content layer used for the suitable mode of this 
invention can be made to contain a surfactant. Although this surfactant will not be limited if 
decomposition clearance is carried out with a photocatalyst, specifically desirable — for example, the 
product made from Japanese surfactant industry — :NIKKOL It BL(s). The surface active agent of 
hydrocarbon systems, such as each series of BC, BO. and BB, Du Pont make: ZONYL FSN, FSO, Asahi 
Glass make : Sir chlorofluocarbon S- 141, 145. and Dainippon Inkrmegger fuck F- 141, 144. and the 
product made from NEOSU ~ :FUTAJIENTO F-200, F251, and Daikin Industries:uni-dyne DS- 401, 402, 
and the product made from a three em — :Fluorad FC-1 70 and 1 76 grades a fluorine system Or the 
nonionic surface active agent of a silicone system can be mentioned. Moreover, a cation system, an 
anion system, and an amphoteric surface active agent can also be used. 

[0044] moreover, in the photocatalyst content layer used suitable for this invention Other components, 
for example, polyvinyl alcohol, unsaturated polyester, acrylic resin, Polyethylene, diallyl phthalate, an 
ethylene propylen dien monomer, An epoxy resin, phenol resin, polyurethane, melamine resin, a 
polycarbonate, A polyvinyl chloride, a polyamide, polyimide, styrene butadiene rubber, Chloroprene 
rubber, polypropylene, polybutylene, polystyrene, Oligomer, such as polyvinyl acetate, nylon, polyester, 
polybutadiene. polybenzimidazole, a polyacrylonitrile, epichlorohydrin. polysulfide. and polyisoprene. and a 
polymer can be included. 

[0045] Furthermore, the sensitizing dye which is the component to which sensitization of the optical 
activity of a photocatalyst is carried out may be included in the photocatalyst content layer used for 
this invention at a suitable mode, by addition of such sensitizing dye, wettability is changed with low light 
exposure — it is — it is — wettability can be changed by exposure of different wavelength. Moreover, in 
a photocatalyst content layer, the luminescence property of an EL element can be raised by also being 
able to add EL ingredient, for example, mixing a charge impregnation ingredient, a charge transport 
ingredient, or luminescent material. 

[0046] (The formation approach of a photocatalyst content layer) Although especially the formation 
approach of a photocatalyst content layer is not limited, it can apply to a base material the coating liquid 
which contained the photocatalyst, for example by the approach of a spray coat, a DIP coat, a roll coat, 
a bead coat, a spin coat, etc., and can form it. 

[0047] Although it is not limited especially as a solvent which can be used for coating liquid when using 
the coating liquid containing a photocatalyst etc., the organic solvent of alcoholic systems, such as 
ethanol and isopropanol, can be mentioned, for example. 

[0048] (Exposure beam of light on which a photocatalyst is made to act) The exposure beam of light for 
making a photocatalyst act will not be limited if a photocatalyst can be excited. As such a thing, they 
can be the electromagnetic wave of short wavelength or long wavelength, and a radiation more nearly 
further than these beams of light besides ultraviolet rays, a visible ray, and infrared radiation. 
[0049] For example, since excitation wavelength is in 380nm or less as a photocatalyst when using an 
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anatase mold titania, ultraviolet rays can perform excitation of a photocatalyst. As what emits such 
ultraviolet rays, a mercury lamp, a metal halide lamp, a xenon lamp, an excimer laser, and the other 
ultraviolet-rays light sources can be used. 

[0050] Although a protection-from-light layer can also be prepared in protection-from-light layer this 
invention apart from the layer which constitutes an EL element The function as a protection-fromHight 
layer is preferably given to one which constitutes an EL element of layers. That is, a protection-from- 
light nature ingredient (only the light of specific wavelength may be shaded) can be mixed into one which 
constitutes an EL element of layers, and it can consider as the protection-fromHight layer which 
prevents color mixture with the light of a color which is different from the luminous layer which adjoins 
according to the same operation as a black matrix. 

[0051] Such a protection-from-light layer can be formed [ by mixing a protection-from-light nature 
ingredient for example, in a refractive-index change ingredient layer ] mixing a protection-from-light 
nature ingredient in a base again, or by mixing a protection-from-light nature ingredient in EL layer by 
mixing a protection-from-light nature ingredient in a photocatalyst content layer again. Although it can 
also use what is generally used, if the photodegradation ingredient which changes with optical exposures 
from protection from light to transparence preferably, or the ingredient which changes from 
transparence to protection from light is used, since a protection-from-light nature ingredient can form 
the pattern of the protection-from-light layer corresponding to a luminous layer simple by the optical 
exposure (it is another optical exposure depending on the case) to which the refractive index of a 
refractive-index change ingredient layer is changed, it is desirable. As an ingredient which does not 
carry out photodegradation if it considers as such a protection-from-light nature ingredient As carbon 
black, black titanium oxide, aniline black, and a photodegradation color On a JI permutation and mono- 
permutation p phenylenediamines. an amino hydroquinone ether derivative, amino diphenyl, amino 
diphenylamines. heterocycle amines, and a concrete target (4-dia20-N.N-dimethylaniline). (4-diazo-N.N- 
diethylaniline). (4-diazo-N-ethyl-N-beta-hydroxy ethylaniline), and (4-diazo-2 and 5-diethoxy benzoyl 
aniline derivative) are mentioned. 

[0052] It will not be limited especially if a luminous layer carries out EL luminescence including the 
ingredient which emits fluorescence in luminous layer this invention. It can serve both as the 
luminescence function, the electron hole transport function, or the electronic transport function. As a 
luminescent material to be used, the following are mentioned, for example. 
[0053] A <pigment system> cyclopentadiene derivative, a tetra-phenyl butadiene derivative, a 
triphenylamine derivative, an OKISA diazole derivative, a pyrazolo quinoline derivative, a JISUCHIRIRU 
benzene derivative, a JISUCHIRIRU arylene derivative, a silole derivative, a thiophene ring compound, a 
pyridine ring compound, a peri non derivative, a perylene derivative, an oligo thiophene derivative, a 
truffe MANIRU amine derivative, an OKISA diazole dimer, a pyrazoline dimer. 

[0054] Metal complexes which have rare earth metals, such as Tb, Eu, D(ies), etc., such as aluminum, Zn, 
and Be. to a central metal, and have OKISA diazole, thiadiazole, a phenyl pyridine, a phenylbenzo 
imidazole, quinoline structure, etc. to it at a ligand. such as a <metal complex system> aluminum 
quinolinol complex, a benzoquinolinol beryllium complex, a benzooxazole zinc complex, a benzothiazole 
zinc complex, an azo methylzinc complex, a porphyrin zinc complex, and an europium complex. 
[0055] What giant-molecule-ized the poly fluorene derivatives, such as a <giant-molecule system> poly 
para-phenylene vinylene derivative, the poly thiophene derivative, a poly para-phenylene derivative, a 
polysilane derivative, and a polyacethylene derivative, a polyvinyl-carbazole derivative, the above- 
mentioned pigment system, and metal complex system luminescent material. 

[0056] It can dope for the object of changing improvement in luminous efficiency, and luminescence 
wavelength into a <doping ingredient> luminous layer. As this doping ingredient, for example, a perylene 
derivative, a coumarin derivative, a rubrene derivative, the Quinacridone derivative, a SUKUARIUMU 
derivative, a porphyrin derivative, styryl system coloring matter, a tetracene derivative, a pyrazoline 
derivative, deca cyclene, and phenoxazone are mentioned. 



-10- 



[0057] A buffer layer can be mentioned as an EL layer of other EL layer (buffer layer) this inventions, 
and this buffer layer is a layer containing the organic substance, especially an organic conductor, etc. 
prepared between an anode plate and a luminous layer or between cathode and a luminous layer, as 
impregnation of a charge is easily performed to a luminous layer. For example, it can be the conductive 
polymer which has the function which raises the hole-injection effectiveness to a luminous layer, and 
carries out flattening of the irregularity of an electrode etc. 

[0058] (Charge transporting bed) A charge transporting bed can also be mentioned as an EL layer of this 
invention, and an electron hole transporting bed and/or an electronic transporting bed are contained in 
this charge transporting bed. These will not be limited especially if it is generally used for example, for a 
Japanese-Patent-Application-No. No. 155284 [ nine to ] description like a publication at an EL element. 
[0059] (Charge impregnation layer) A charge impregnation layer can also be mentioned as an EL layer of 
this invention, and a hole-injection layer and/or an electron injection layer are contained in this charge 
impregnation layer. These will not be limited especially if it is generally used for example, for a 
Japanese-Patent-Application-No. No. 1 55284 [ nine to ] description like the thing of a publication at an 
EL element. 

[0060] In addition, the luminescent material and the electron hole transport ingredient which constitute 
the above layer, or an electronic transport ingredient may be used independently, respectively, and it 
may be used, mixing. The ingredients which have the property in which ingredients with the same 
property also differ are sufficient as mixing. Furthermore, one layer or two or more layers are sufficient 
as the layer containing these ingredients. 

[0061] In electrode this invention, if an electrode is usually used for an EL element, it will not be limited, 
but it calls the 2nd electrode the electrode which prepares the electrode previously prepared in a base 
after the 1st electrode and EL stratification. It is desirable that patterning of one side or the both sides 
of these electrodes is carried out. moreover, these electrodes — from an anode plate and cathode — 
becoming — one of an anode plate and the cathode — transparence — or it is translucent, as an anode 
plate, the conductive large ingredient of a work function is desirable so that it may be easy to pour in an 
electron hole, and the small conductive ingredient of a work function is desirable so that it may be easy 
to pour an electron into reverse as cathode. Moreover, two or more ingredients may be mixed. What has 
as small resistance as possible is desirable, and generally, any electrode may use the organic substance 
or an inorganic compound, although a metallic material is used. 

[0062] As a concrete desirable anode material, ITO, indium oxide, and gold are mentioned, for example. 
As a desirable cathode material, a Magnesium alloy (others [ MgAg ]), an aluminum alloy (others [ AIMg / 
AILi, AICa, and ]), metal calcium, and the small metal of a work function are mentioned, for example. 
[0063] You may be a nontransparent material, although an electrode and EL layer are prepared on it and 
a base can consist of a transparent material by request in base this invention. In the EL element of this 
invention, although a base may be the 1st electrode itself, the 1st electrode is prepared in the front face 
of the base which usually holds reinforcement through direct or an interlayer. 

[0064] The manufacture approach of the EL element of manufacture approach this invention can be 
manufactured to a refractive-index change ingredient layer or a photocatalyst content layer using the 
manufacture approach of a general EL element except carrying out patterning by optical exposure. 
[0065] The process of this optical exposure can be a process to which light is irradiated at the 
refractive-index change ingredient layer of the part corresponding to the luminescence field of an EL 
element, it can be the process to which a refractive index is changed, and light is irradiated at the 
refractive-index change ingredient layer and photocatalyst content layer of a part corresponding to the 
luminescence field of an EL element, and the refractive index of a refractive-index change ingredient 
layer and the wettability of a photocatalyst content layer are changed. As an approach of carrying out 
patterning using a photocatalyst content layer, the approach of a publication can also be used for an 
application-for-patent No. 70493 [ 2000 to ] description, for example. 
[0066] 
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[Example] In the environment which intercepted example 1 ultraviolet rays, the following components 
(the polyvinyl-carbazole 50 section, the tribromophenol methacrylate 40 section, the cyanine dye (NK- 
1420: Japanese sensitizing dye) 1 section. 3, 3*. 4, 4'-tetrakis (t-butyl dioxy carbonyl) benzene 5 section, 
nonylphenyl alcoholic ethyleneoxide addition product (emulgen 903: Kao) 5 section) were dissolved in the 
methyl ethyl ketone, it considered as the 20wt% solution, and refractive-index change ingredient 
formation liquid was formed. 

[0067] Moreover. 0.21 7g (pure chemistry incorporated company) of rhodamine 6G which mixes 0.42gfor 
a fluoro alkoxy run in the environment which intercepted ultraviolet rays to isopropyl alcohol 3g and 
anatase mold titania sol 2g, is made to agitate for 10 minutes at 100 degrees C, mixes 16.26g of 
isopropyl alcohol further in this solution after that, and deteriorates in ultraviolet rays as a 
photodegradation color further was mixed, it agitated for 10 minutes at 100 degrees C, and Solution A 
was produced. 

[0068] It vapor-deposited to spreading on the glass substrate. ITO (anode plate) was vapor-deposited 
for this refractive-index change ingredient formation liquid in the shape of a pattern on it on the spin 
coat, Solution A was further applied on the spin coat on it, and it was made to dry for 10 minutes at 150 
degrees C. 

[0069] Next, the opening mask was used for the part to make it form in the luminous layer on the 
substrate obtained by doing in this way. and sufficient ultraviolet rays of a photocatalyst content layer 
and a refractive-index change ingredient to react were irradiated with the black light in the shape of a 
pattern (for [ dominant-wavelength / of 365nm /. and 30 mW/cm ] 2 or 10 minutes). And in order to 
advance the reaction of a refractive-index change ingredient, it carried out 1-hour **-KU at 150 
degrees C. Thus, a difference produces [ the refractive index of the part to which other parts serve as 
water repellence. and UV irradiation only of the part to which UV irradiation of the obtained substrate 
was carried out in the photocatalyst content layer was carried out with the hydrophilic property / 1 .56 
and the non-irradiating section ] a refractive-index change ingredient layer in 1.48 and a refractive index. 
[0070] Furthermore, the luminous layer formation solution was applied with the spin coat on this 
substrate, and the thin film of about 80nm of desiccation thickness was made to form in the shape of a 
pattern in the dry box in nitrogen-gas-atmosphere mind on 90-degree-C conditions of 1 hour. 
[0071] Finally. 200A calcium was carried out as an electron injection layer, the mask vacuum 
evaporationo of 2000A Ag was carried out as cathode on this luminous layer, and the EL element was 
obtained. 

[0072] As example 2 refractive-index change ingredient formation liquid, the EL element of an example 2 

was created like the example 1 except having used homme NIDEKKUSU 352 (DuPont). 

[0073] The EL element of the example 1 of a comparison was produced like the example 1 except not 

forming an example of comparison 1 refractive-index change ingredient layer. 

[0074] comparison of examples 1 and 2 and the example 1 of a comparison — when carry out 

electrical-potential-difference impression, each EL element of these was made to emit light and the 

luminescence property was measured, although the difference was not Jooked at by luminescence 

starting potential and the applied voltage of a component, and the current density 1-V property in the EL 

element of examples 1 and 2 and the example 1 of a comparison, the highest brightness and luminous 

efficiency (external quantum efficiency) became a value with the higher EL element of examples 1 and 2. 

[0075] 

[Effect of the Invention] This invention. Structure and the manufacture approach are easy, brightness 
and contrast improve, without using a special luminescent material, and the EL element which prevented 
color leakage can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the EL element of this invention. 
[Description of Notations] 

1 Base 

2 Refractive-Index Change Ingredient Layer (Part to which Refractive Index was Changed) 

3 Refractive-Index Change Ingredient Layer (Part to which Refractive Index is not Changed) 

4 1st Electrode 

5 Photocatalyst Content Layer 

6 Luminous Layer 

7 2nd Electrode 
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[0 0 2 3] mmm=^mt-^ii:^mm^m mmm^ 
[0 0 2 4] i^^m<DEhm^\t. ttim^wMizjz^m 

|Hl— jftfiO^T'SJi&^-a--&::<i:*^T'#'5feco«ffi^ 

[0 0 2 5] ^mm<DEhmTit. mu^mM\z 



6 

[0 0 2 6] im^mmmnm(r>m^-j5m sst*^ 

i?'7k*7n-h. :/k-h*3-h> y-(u-VtiE 

[0 0 2 7 ] ®ST*^^k*^*4^?&-&ty^^?K^ffli^^« 
•&tc, m^mzf^m-t^z.i:mx^^^mt\^x\t. m 

\zm'&^rifi\^^m. «^jAtt*7-feh>, ^5^;i^x^;uyh 

^;u-kDv;w:/7-t7^-H, x^;u-tpv;i':::^7-fex— 
h, i^i!x^;k 1. 4-'J:t^^>. 1. 2-Z^i7a 

;k XiJ'y-^k -r V^'PAy-Jl'^^^tf.Silli::*^-!? 

[0 0 2 8] TteM^^^B 

I. i IC <t ^ A - > fijffl L T^tMiK^ ± IC ^ 5) n 
[0 0 2 9] Sfc, 7t»jW-&*-Ji«. S#:<!:m2€®<i: 

s^^tmimffit®^. mimatEL^ioRg, 

ELSt^2«StorBl*^'*tf ?>n^. J:cD-5t.^fi4« 
-&*«*imimfiii:EL«<!:<DBgiC^tt?>n, EL^5r 

«lS®^Tafi<aiSSJ^I«bTfeJ:<. 

[0 0 3 0] %mm:^^m<r>mw-\t.. mt^^^'^n'^ 
(D'm^^ifimmz\t.%^^\yU<fs.r^n^--y^i)mm.\z 
u^zt. m'r€^LiE^^rzitm'?-(Dmm^mmvE 
hM'f'o^mmzm^m^Riirittb, ffsb<«5 0~ 

20OOA, J:D*?*b<«3 0 0~1 0 0 0 Atf 



2002-1 641 80 (P2002-164180A) 



7 

[0 0 3 1] iMn'&LmmwM) i^w^muimmz 
[0 0 3 2] {%mmm) i?-w^mwMmM\zm\'^h 

Tl^^K<b5':S'> (Ti02) . K^bffiJS (ZnO) , 
i?fbff (Sn0 2) • ^"^'^iSX hO>^-5'A (S r 
TiOs) • g?{b^'>^X7^> (WO 3) . K{bt*X-7 
X (B i 2O3) , K^k^ (F e 2O3) ®J;-5;^c^M 

[0 0 3 3] ^»mt\yX(Dmit^^>\z^^^xi-i. 7 

m im . sTs-02, ¥J^iigs^S7 nm) , mm 
mwm<D7i-^—ifm^^~7'/)i (BMit^^ ta- 

1 5. W-i^m^'T-mi 2nm) >^mW^^tib^X^^. 

[0 0 3 4] yemm'^mm'¥(D^mm<Dmit. 5 ~ e 0 

a»%Tab-5:ii:*W*b<. 2 0~4 0a»%T*^ 

[0 0 3 5] (A'-r >iS''-fiK5i-) ^mmmmmM(D9t 

( 1 ) 7;py;usj$;^tc J; 0 □ 
;i/;«fyijt>j vP=^^-y->. ^^o^ti (2) js*tt^®}(iitt 

tcffin;tSf£;tt-> U :n - >>^^mLrc:tA:f} 'J -> □ 

[0 0 3 6] sate ( 1 ) -^S;y n s i x 

4-n (n=l~3) T*$n?>3i3l{b^#l© 1 ffl*Ac 
[0 0 3 7] /5";H-'J^d;1.v7>. / 



(5) 

<? 

^^;H-U t -:/h=^->->^> ; x^;i/h 'Ji7n 
;i/->^>, x5";H>>j::^nA->7>, x^;n> u h:^^ 
->v^>> x5=-;n-'jxh+->>'7>. x^jn-'j-fv 

7'D5j?+->->7>> X^;UhU t -:^h + v'->^> ; n 

'>^>, n-:/Dh:;H>'Jp< h=^^->->7>, n-T'ah! 

h U X h +->->5 n - y D tf ;|/ h U -I" V T'DTl?^^ 
->>'^>. n--/Phr;PhU t -7'h^->v^> ; n- 

10 ^^^vjH- u i'p;i/->5>. n-'\+v;uh'j:/PA-> 

h U X h ^ V V ^ >. n - 'v^^ ->Jl/h U V T'a V 
>'5>, n-'X+fyjl/hU t -yh4^->->^> ; n-x 

->;p h u p ;p ^> 7 > , n - X h u p A V- ^ > . 

n-x->;l/h'J;^ h^^->v'^>. n -t^vJI/ h U X 

^i^^Ph U t h^^->v5> ; n-:t37^5^5>;i'h'J 
i^p;i/v^>. n -:t37rS'x->;H- 'J :/PA>'7>, n 

20 huxh^->->5>, n-*i7^^>-;i/hU'f v::^P7}^ ' 

> : 7xx;uhU^'P;Uv7>, 7xx;uhu:/PAv' 
7xx;i/hij;>c h:^->->7>< ^xxji^huxh 

^^->->5>, :7xx;i/hU-f V7'PJj^=^>'->5>. ■7x 
xjL-h'J t ; xN^i'P-'Uv^^, x 
h^!:/PA>'5>> 7" h 5/ h^^vv^ >, ^h^Xh 
+ v->7>, T-h^y h + ->->7>, v;jth + vvxh 

A->^>. h + ->>'7>> v^^;U>'xh 

-ZfuK^^yy. >'7xx;i/v;>^ h4^->->7>, v7xX 

;Uvx l-4^->->5> ; 7xx;U;pC^;u>7/7n;i/->^>. 
^xX^l/^^^l/vT'PAv^^, 7xX;U;>(^;Uv^ h 
4^>'i/^>, 7xx;i/;)t5^;i/v'Xh^>'->^> ; h 'J 
p;UtKPv^>, h'J-/PAt h*P->7>. hUp^h 
^vbKPv7>. h'Jxh^^vk Hp->^>. hU-f 
77'P3j^+vt HP->5>, h'J t -:/h + vt Ha-> 
7> : tfx;H>Ui7P;u->7>. tfx;H-u:/PA->7 
>, t'x;i.hU/ h^->v^>. k*x;uhUxh4^->-> 
40 t'x;uh ij-f V7'P3j?+>">^>. t'x;uhijt 

-:/h+->i/^> : h'J7;i/:tP:?'pe;H-'J^p;p-> 
h'j:7;i.:tP:/Ptr;i'h'J:/PA->7>, hU7 

;i/:tPyPtf;Uh h + v'v5>, h U7;l/:tP7'P 

if;i^h'jx h+>'->7>. hU7;i^:tpyptf;uhU'r 
vyp3j?:^^>'->^>. i>U7;w:tP7'pt!;PhU t 
h^v->^> ; T-:i''J vh'=¥->ypt;;u;<'9";u>'/ h 
^vv^ >, r - y u V h*=^^v7'p t;;vpt^;i'vx h + 

->'>5>, r-^'J->H + ->>^Ptf;PN'J^ h + v-v^ 
>. r-^U->h*=¥->:/Ptr;UhUxh=|^v->7>, r 
50 -3^'J->H^rv7'Pt!;i^h'J-f V7^P3j?=^>'->^>, r 
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-i7"J->K + ->yPtf;i/hU t h + ->->^> ; r- 
-;^^7i7iJp+->7'D If vx h 7 >/ 

-;<^7i'UD4^v7°Pt:;i/hUxh + ->->^>. r- 
^ ^ 7 ij p^->y p tf;u h U V y p4^4^->->5 >, 

r-^i5'7i7UP+vyDe;n-'j t-:/h+>">7 
> : r-7 = yyptr;P^^;i^i?^ h+v->^>, r- 
7 5 y y p If vx h^i^-^yy. r-7S.yy° 
Ptf;n-'jy* h4^vv7>, r-7syypt:;n>ux 
h+>'->7>, r-75y:7'Pk!;n-'j'i'y:^P5p+-> 
->^>, r-75y yptf;i/hU t -■/h4^i>>/^> : 
r-y;w*:/h>^pt;;i/y5^;wi^;< h^->v^>. r- 
/ji^;*j:/h7°pt;;i'^f";uvxh+i^->5>. r-;<;i' 

CF3 (CF2) 

CF3 (CF2) 

CF3 (CF2) 

CFs (CF2) 

(CFa) 

(CFs) 



JO 

* Pkf;i/h |Jxh4^->v-7>, r-^)VtJ:/\--yuif)ih 

t--:rh^'>'>^> : 0- (3, 4-xiSi^zyzyi7a^ 
^i^)V) JL^JlhV M-^iyyyy^ 0- (3, 4-x 

[0 0 3 8} ^tz. ;U>y-tLr, «flC»*L<tt 

:7;u:tP7;u^;ua*^*-r^'j^u ->P+-y->*ffli^^ 

[0 0 3 9] 



3 CH2CH2 S i (OCH3) 
5 CH2 CH2 S i (OCH3) 
7CH2CH2S i (OCH3) 
9 CH2 CH2 S i (OCH3) 
2CF (CF2) 4CH 226:H2Si 
2CF (CF2) 6CH2CH2S i 



3 
3 
3 
3 

(OCH3) 
(OCH3) 
(OCH3) 



(CF3) 2CF (CF2) 8CH2CH2Si 
CF3 (C6H4) C2H4Si (OCH3) 3 
CF3 (CF2) 3 (C6H4) C2H4Si (OCH3) 
CF3 (CF2) 5 (C6H4) C2H4Si (OCH3) 
CF3 (CF2) 7 (C6H4) C2H4Si (OCH3) 
CF3 (CF2) 3CH2CH2SiCH3 (OCH3) 2 
CF3 (CF2) 5CH2CH2SiCH3 
CF3 (CF2) 7CH2CH2SiCH3 
CF3 (CF2) 9CH2CH2S isCHs 

(CF3) 2CF (CF2) 4CH2CH2 

(CF3) 2CF (CF2) 6CH2CH2 



(CF3) 2CF (CF2) 8CH2CH2 



(OCH3) 2 
(OCH3) 2 
(OCH3) 2 
S i CH3 (OCH3) 
S i CH3 (OCH3) 
S i CH3 (OCH3) 



CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 



(C6H4) C2H4SiCH3 (OCH3) 2 



(CF2 
(CF2 
(CF 2 
(CF2 
(CF2 
(CF2 
(CF 2 
(CF2 



3 (C6H4) C2H4SiCH3 (OCH3) 
5 (C6H4) C2H4SiCH3 (OCH3) 
7 (C6H4) C2H4SiCH3 (OCH3) 
3CH2CH2Si (OCH2CH3) 3 
5CH2CH2S i (OCH2CH3) 3 
7 CH2CH2 S i40(OCH2 CH3) 3 
9CH2CH2Si (OCH2CH3) 3 
7SO2N (C2H5) C2H4CH2Si 



2 
2 
2 



±fsro<i:^/<t7;p^p7;i/+;i/S^^W-r^4^u ->p+ 

[0 0 4 0] mire (2) ©SJ«:l4->Un->i:tT«. 
[0 04 1] - (S i (R 1) (r2) o) ri- 



se 



(OCH3) 3 

iSc 1 ~ 1 0 (DmmhL < mmm<DT)v^)i. 7;i/^x 
;k 7'j-;u*-5ii«->7y 7;i/+;i'STa&-5;ii*tT 

^S. «FSb<«^**:CD4 0^:;U%E^T*^k*x;k 7x 
x;i., /\a^>ity:L-JlT&^Ztf)^T't^. *fc. 
R 1 43cfcD^/Sfc«R 2 f)i^'^)VmV$>^h(Dil^mmx 
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[0 0 4 2] t^tz. m^<D-t)vu /•^^^)lyu^^ytLti 

CO 0 4 3] (>tM!lt'&W^(3fflliS-5-®ftfi«)fi6;^J') * 

<«0iJ^aB*:-y— 7 7^7^5' >hX*» : N I KKOL 
BL> BC, BO, BBCD^->>J-X#Wj0?<b**Jft 
O^fflfStt^K 7'iJ)^>aK : ZONYL FSN. F 
SO, jaSS^^M : ■!t-7n>S- 1 4 1. 145>:*cH 
>4^S : ;'^:^7r •:/i7F- 1 4 1 , 14 4, :^:t7. 
® : 737-v>x>hF- 2 0 0, F251, ^'•-f4^>X 

: a- >DS-401, 402. 7.'J — XA 
la : 7n^— KFC- 1 7 0, 1 7 6^a)7<y^^*-5 

T#^„ ^/c. ti^^y^k. T-^yJk. i^l4*ffiffitt 
[0 0 4 4] *5!igtc»jgtc:ffli^^nS5tMjK-& 

x:j^=^^->«flg. y^ij-jvmm. it-^y^ov^y. ^ 

7=h'. ^U-fSh'. X5^U'>:/^vX>=fA, ^PP 

#'Ji^S?b'x;k -^^uy. 3}t'jxx-7^;i/, tJ^U 
■/i$'vx>, 4?U-X>X-f Tf^^)T^^)u- 

■5. 

[0 0 4 5] Se,lC. *S§B^tC»3iM«JCffll.ie>tlS7t 

[0 04 6] iytmm^mm<Dm^:bm) ytmrn^^mm 
(Dm^:^mim\zm'&-^nui^i)^. m^\mmm^'^/o 

[0 0 4 7] ^fei!^^?&^tfm^fK?£ffl^^?)«^tc, m 
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12 

^mzi^mt^^hli'^-Q^^mmh L-T«, 

n;^tLi*^\ 0ij^«x^'y-;i', -f yypAV-;u«07 

[0 0 4 8] (TtttjK^f^ffl^-a-^HM^^) 7tfl!l!!li<& 

10 [0 0 4 9] ^J;^«^«i«ibT. 7:^^— tfS5^^x 
7S:fflti-5a-&«. faeSS^ts 8 0 nrnJetTlcSSro 

[0 0 5 0] m^m 

0 P«-rS583tH*^ t«iife^l»iti- 

[0 0 5 1] c:(D=k5;icii7tB«, mmmmt 
ttmsizm^mm^mK-r^^itiz^K). ^ft^mm 
^mm\zm^mm^mx-r^ ct\z^D. ^rzmmz 
m^mm^mx-f^^tiz^D. ig)-5i.ittELBicj^ 
^mm^^uxr^ ctiz^io m^Jir^ z. i^^'x-^^. 

\^^m-[tLXit. tl-tsyy^yi7. ^^y-^vy'P. 
T-')y^yy^. ^5&^b^»tUT«. i^m^^iiXJ- 
t /gmA°^7x- l/>v75 75yA'rFP^r 

40 y>x-7^;ns«^, 75yv7xx;u, 75yv7x 

:^;i/75>S. '\xP^75>?S, (4- 
V7V-N, Nvp^^;i/7n>J » , (4-v7^/- 
N, N>;x^;i/7::iU » . (4 --:/7^/-N-X5';i/ 
-N- jS - t KP^vX5^;P7X'J » , (4-v7'/ 
-2. 5-i^Xh+v'^>'/'f;U7xU>^^«c) 

[0 0 5 2] -^.^m 

ifwmzi5\^^x%%m\t. S7t^fe-r-5**i^€r^^EL 

50 ?LitaM««g^tt^^lljiH8l«g^£«*aTliS^t*tt?#§. 
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[0 0 5 3] <^mr^>-y^u^y^v:iiymmw. t- 

ymit%^. ^')jymm^. ^')vymmw^ 
^:t7x>s§«ft:. h^)y^-)V7iymm'W. -^^^ 
'y7'/-)iy^-7-. e^'/u >y'f -7— „ lo 
[0 0 5 4] <^mmw?^>7)V5.^yf^),f-}mi^. 
^>y^y uy-;v^u u-i'Am, 'o^/^t^r-y-^/- 
juM«iig#:. ^yV'^T^z-jummmt^. 7V^9-)im 

^, "f'il^^JStC, AK Zn. Be^*>t«, Tb, E 

[0 0 5 5] <m'^i-%>it^^} n^y :x.-vy\i-vy 

Sl^ft:, #'J5=-:f7x>^«#. #UA-^7x:ri/>^ 20 

^v^. i^^yyvymM^. t^')7^^vymm^m. it- 

[0 0 5 6] <\'-\±y ^Vi^>m.%m^\z.%%y:m<n 

5c:i:*^T^-s. :L<D'^-\f.y^^^t.\y-z\%mx\ts 
^^}vymmv^. i7v>j>^^#> ;u7'i'>ig#^, 4^ 

-So 

[0 0 5 7] -^cDtflgiELB 

[0 0 5 8] *^?^cDEL«<i:LT«tt lo 

tt, ^J;lli!)t^¥9 - 1 5 5 2 8 4 ^HJiffl»{CfB«©=fo 
EL^^tr-)S{c:ffltien^%>©T&ntt# 

[0 0 5 9] («?^aA») *!^flJ<D E L B i LTfi« 

aA143j;tX/*fc«tt^^}4AH/&^^*n^. 

«»JA«!|#IS¥9 - 1 5 5 2 8 4^§)5iaBa:fCf2iia)t> 



[0 0 6 0] /<t43, i^±(DS<£«fiE-r^. »7t*^i|4. IE 

[0 0 6 1 ] affi 

*^B^tci5i.^Ttt. ffl;®«ii?SEL^^tcfflt.ie.n^fe 
ib(Dn'^(D-:)j^rzitm:i5Ayt^—-y^:^nT^^^z. 

[0 0 6 2] mi^mtm^v^^mmmmtvx\t. m 
ti, I TO, ^{k-r^^^C'A, ^ijmf'f^n^o »iL 
l'^»s^^*^^<tLT^i. ^jx.tt*-7if:^v->!7A^# (MgA 

gffi) , 7;U = ::i'>A^^ (AlLi. AlCa> Al 
[0 0 6 3] 

:^mMiZid\,^Xmi¥tit. •t«±(C«ffi^ELS7!)^|glt 

^tc*5i>T«, mmt'MiMm^(Dh(Dx$>-DXhj;:^^ 
[0 0 6 4] mTB:&m 

[0 0 6 5] .l<D7tSgtt«XStt, mA.ii, ELm^<0 

m^mmz^fB-r^m6^<Dmmmmmnmiz^^m^ 

tz. ELmi-(Dmytmm\zMm-r^^^(Dmmmm{t^t 
nmii^z^^»m^^m\zyt=s:mm\^x. mmmm<m 

X$)^Ztmx^^, 7t»i«#WHSfflliTM^--> 
i>'-r^1imt\^X\t. m^.\t. !ttS 2000-7049 

z^mmm\z^m(D:)5mhm^^^z.Lmx^^, 

[0 0 6 6] 
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4 OgP, ->7:^>fe5g (NK- 1 4 2 0: H^^^tfe 
m) ISK. 3. 3', 4, 4 -xh^^7. (t-::^^ju 

3 5 35) */^;i/Xf^;|/^rh>{c^^LT. 2 

[0 0 6 7] $fc. JS^^1-*l^iill|(rLfcS^T\ -fV^n 

7;i/^n7;i/=i^v^><&o. 4 2g$^i-&u 100 
rTi 0 5i-rait^^ii-> ■^©^icDjgjStcStC'f yya 

tf;i/7JU3-Jl/€r 1 6. 2 6g?g^L. MtCTt^MtSSi^ 

*o. 2i7gjg^b, 1 0 o-c-ei o^i-^iJt 

[0 0 6 8] z.<DmigxmMimp,m^m^-»r>7.mw.±. 

mffiL. 1 5 o-c-ei o^i-K^j^s-frfc, 
[0 0 6 9] ^^cic, ;i©i'5icbTf#?)n;rcS«±ro^ 

K^^t^\Z^-6^tm^U^WMhf^ (^jSfi3 6 5 n 
m. 3 0mW/cm2, 1 O^^PbI) , ^LTSJr^^fb 

^*i|Sf<^Sji£:<&jt«?)5fc!!6lC, 1 5 0*CT'lB#ra^-^b 

1. AS, tmmm\zm^^\:'^. 

[0 0 7 0] ^\zz.0^mw.±.\z^%mm^mw.^7.\:i> 



(9) 

^n^-ymz^jii^^^fzo 
[0 0 7 1] m.mzz.(D%%m±.\zm.'f&xmt\^x2 

OOAWCa^r. KSt LT 2 0 0 0 A©A g SrVT.i' 
[0 0 7 2] ^^#0 2 

(DuPonta) ^m\'^tz&.mt%mm\ tnmzx^ 
xmmm 2 © e l m'^^v^^ v tz. 
[0 0 7 3] itmmi 

[0 0 7 4] ^mmi. 2 tit^mi(Dtiit 
n b « E L m'=f-'tn^n\zm&ma v^^^^t^yt^ 
^^m^i'tztz^. mmmi, 2io^uitmmi<DE 

mmmmi -y^mzitm^\t^'bnut}^-Drct}^. mm 
m&. (^SKft^^si*) \t^mmi. 2®el 

[0 0 7 5] 

[01] *^g^«ELa^cD— ^j^^-r»f®liIT'a&-2). 

[?3=^<DUi?g] 

1 

30 ^) 

4 m 1 

5 T^M^^WS 

6 ^7^1 

7 ^znm 



[01] 
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